The Trevo Retriever is intended to restore blood flow in the neurovasculature by removing thrombus in patients experiencing ischemic stroke within 8 hours of symptom onset. Patients who are ineligible for intravenous tissue plasminogen activator (IV t-PA) or who fail IV t-PA therapy are candidates for treatment.
Introduction
Since the publication of the International Subarachnoid Aneurysm Trial (ISAT), there is a general consensus in our institution that if a ruptured brain aneurysm can be treated by interventional or surgical technique, the endovascular treatment is the technique of choice. [1] [2] [3] [4] When the aneurysm is located in an anatomical region with favorable surgical access, as in the case of middle cerebral artery (MCA) aneurysm, and when the clinical condition allows it, there are authors who continue to recommend surgical treatment. [5] [6] [7] [8] [9] There are several publications on the safety and efficacy of endovascular treatment of MCA aneurysms, [10] [11] [12] and in our institution, all ruptured aneurysms have been treated using the same protocol, independent of location. 13 Because this protocol could be controversial, we sought to compare the results of the endovascular treatment of ruptured aneurysms of the MCA compared with patients with ruptured aneurysms in other anatomical locations.
Materials and methods
Fifty ruptured aneurysms in the MCA treated by endovascular techniques between March 1, 2008 and February 1, 2012, were selected consecutively and retrospectively in a single center. They were compared with 209 ruptured cerebral aneurysms in other anatomical locations treated with endovascular techniques during We used the same criteria as the ISAT and Clinical and Anatomic Results in the Treatment of Ruptured Intracranial Aneurysms Study (CLARITY) studies. Dissecting aneurysms, blister aneurysms, aneurysms associated with arteriovenous malformations and aneurysms associated with compressive hematoma and clinical instability were excluded from the review. 1, [9] [10] [11] [12] [13] [14] [15] [16] Within the first 24 hours following subarachnoid hemorrhage, aneurysms were treated using simple coiling or balloon-assisted technique (Balloons: HyperForm/HyperGlide, EV3 Covidien. Coils: Cerecyte, MICRUS, and Target, STRYKER, coils). We used intravenous heparinization during the intervention (75 IU/kg) after placement of the first coil. If the patient had hydrocephalus, we placed the external ventricular drain (EVD) catheter prior to embolization.
In the immediate postoperative period, patients are given an anticoagulant in the form of intravenous heparin for 24 hours and an antiplatelet drug (acetylsalicylic acid 100 mg per day) for one month. Our objective is to decrease thromboembolic complications. 13 An independent neurosurgeon or rehabilitation physician evaluated the patient clinically using a modified Rankin Scale (mRS) after one month. A follow-up arteriogram was performed after six months.
Epidemiological (age, sex, presence of hypertension and active smoking), clinical (Hunt and Hess Scale and Glasgow Scale), radiological (Fisher Scale) variables were taken into account, as well as variables related to the aneurysm (size and location) and technique (complications due to rupture and thromboembolism, use of assisted techniques, adherence to the medication protocol and degree of closure). The presence of hydrocephalus, vasospasm and stroke were analyzed postoperatively.
The continuous variables are represented using averages, standard deviations, and minimum, maximum and average values. The continuous variables were compared using parametric tests (Student-Welch test or Welch's Robust test depending on the case) or non-parametric tests (Kruskal-Wallis) for variables that do not follow a normal distribution. The categorical variables are described using relative and absolute frequencies. Associations between categorical variables were measured using the exact chi-squared test. Multivariate logistic regression analyses were carried out to determine which variables really had an influence on each prognosis. The quality of the models was assessed using the area under the curve (AUC). P values under 0.05 were considered statistically significant.
Results
Epidemiological variables were similar for both groups ( Table 1 ). The MCAs were bigger and had a poor dome/neck ratio compared to the control group (Table 2 ). There were no significant differences in endovascular technique, endovascular complications, closure rate or rebleeding between the two groups ( Table 3 ). There was no significant difference in mortality after one month. MCA aneurysms had a poor clinical grade at admission and there were little more dependent patients (mRS 3-5) in the MCA group after one year, but there were no statistically significant differences (Table 4 ).]
Discussion
There were no significant differences in the distribution of epidemiological variables, which included age, sex, active smoking and presence of high blood pressure (HBP). There were no significant differences between the two groups for medical condition at admission measured with the Hunt and Hess Scale or Glasgow Scale, although patients with MCA aneurysms present minimally lower mean values on the Glasgow Scale. We conclude that the groups are comparable and homogeneous. MCA aneurysms had a larger neck/dome ratio compared with those in other locations (p < 0.005), with an average size of 8.63 mm as compared with an average of 6.62 mm in other locations. Furthermore, the neck of the aneurysm tended to be larger, exceeding 3 mm, whereas in other locations the average is 2.89 mm (p ¼ 0.005).
There were no significant differences between the two groups for the endovascular technique used and procedure-associated complications. The percentage of patients treated with the remodeling technique is similar, as was the degree of occlusion achieved (p > 0.2). The intraoperative rupture incidence was 4% in MCA aneurysms and 3% in the control group.
Thromboembolic complications were 9% in MCA aneurysms and 9% in the control group with no statistically significant differences.
Based on classical guidelines for endovascular treatment, MCA aneurysms are more difficult to treat with endovascular techniques because they have a larger neck, which increases the likelihood of thromboembolic complication. In addition, because of their size, they have an increased percentage of partial closures and a greater tendency toward recanalization. This does not agree with the results of our work, in which endovascular treatment of MCA aneurysms did not show an increased rate of thromboembolic complications, aneurysm rupture, a higher percentage of partial occlusion or a higher rate of early rebleeding than aneurysms in other locations (p > 0.2) (rupture: 4% MCA and 3% in other locations; thromboembolism: 9% MCA and 9% in other locations; rebleeding 2% MCA, 1% in other locations). Therefore, endovascular treatment of a ruptured MCA aneurysm without hematoma is as safe and effective as other anatomical localizations.
Mortality after one month was similar in the two groups, 9/50 (18%) in MCA aneurysms and 28/209 (13%) in other anatomical locations, p > 0.2. There were no significant differences between the groups for the rate of independent patients after one month.
In conclusion the prognosis of ruptured MCA aneurysms, excluding aneurysms with compressive hematoma, is similar compared to other anatomical localizations.
Conclusions
Compared with other anatomical locations, ruptured MCA aneurysms are larger, have a wider neck and poor dome/neck ratio. Endovascular treatment of these aneurysms does not present significant differences in the variables related to the endovascular technique, including early rebleeding and occlusion rates. With a prognosis similar to other locations, treatment by embolization is as effective and safe as in other anatomical locations. Figure 1 . 68 year old woman with subarachnoid hemorrhage secondary to a ruptured aneurysm of the left MCA. The aneurysm was treated by coils (microcoils, Codman) with balloon-assisted embolization (hyperform 4x7, ev3) achieving complete closure without complications.
